I. INTRODUCTION
Employment opportunities for biomedical engineers exist in clinical, industrial, and consulting environments. Many biomedical engineers become involved in research and development or new product development for medical device companies. Others may work for hospitals as clinical engineers. Some find employment with healthcare consulting firms. Each of these career paths involves the management of healthcare technology. Engineers in industry manage the development of technology from the conception to commercialization stages. Engineers in the clinical environment manage the selection, implementation, utilization, and assessment of hospital based technologies.
Typically, new graduates with no work experience possess solid technical skills but lack training in business, management, and regulatory issues. Their background in product development and project management tends to be weak, and they lack an understanding of the economic and regulatory environments of healthcare delivery. Engineers working in industry advance along their career paths until they reach a point where the next job level involves management responsibilities. In companies that offer a dual ladder career path, engineers may choose to advance along the technical ladder. However, to qualify for positions along the technical ladder, engineers may need several years of experience, published papers, and recognition as an industry expert outside the company. Engineers interested in advancing into positions along the management ladder find themselves in need of management skills for career advancement. Thus, new graduate engineers and those 0-7803-6465-1/00/$10.00 02000 IEEE preparing for career advancement are in need of formal training in business, management and other areas. Additional technical training would allow new graduates and experienced engineers to strengthen and update their technical skills.
Medical device companies, hospitals, and healthcare consulting firms need engineers with technical and business training, and an understanding of the economic and regulatory aspects of healthcare delivery. In order to develop, promote, and retain their key employees, they need to invest in employee training and education.
Most undergraduate biomedical engineering cumcula include courses in math, physics, chemistry, physiology, design, and the engineering sciences. Biomedical engineers working in clinical or industrial environments have some unique additional educational needs that are not addressed by most undergraduate or graduate biomedical engineering programs. The Healthcare Technologies Management Program was designed to meet the educational needs of these engineers and their employers,
U. DESCRIPTION OF PROGRAM
The Healthcare Technologies Management Program (HTM) was designed with the guidance of representatives from medical device companies, hospitals, healthcare consulting firms, and insurance companies. The program is supported by a Special Opportunity Award from the Whitaker Foundation and is jointly offered by Marquette University and the Medical College of Wisconsin, in Milwaukee, Wisconsin. Graduates of the program will earn a Master of Science degree in Healthcare Technologies Management from both institutions.
The objectives of the program are to provide engineers with formal business and management training, update their technical skills, develop and understanding of the healthcare delivery and regulatory environments, and prepare students for placement and advancement into clinical, industrial, and consulting positions. The program is designed to train engineers to manage the design, development, commercialization, and regulatory compliance of medical devices, and the implementation, utilization, and assessment of hospital based healthcare technologies. It meets the unique needs of biomedical engineers by providing training in areas not covered in typical graduate business or technical degree programs, such as:
Medical terminology and surgical procedures FDA and international regulatory requirements Medical device package design and testing Sterilization processes and testing In-vivo testing of medical devices Economics of healthcare
The program consists of 15 courses representing 38 credit hours. Courses are offered in the evenings to accommodate working engineers and are taught at both institutions. Students may enroll as full or part-time students. Full-time students can complete the program in three semesters. To be admitted to the program, students must have a degree in engineering, physics, applied science, or other related field, or they must have significant engineering work experience.
CURRICULUM
The program includes courses in Healthcare Technologies Management (47%), Business and Management (37%), and Engineering electives (16%). The Healthcare Technologies Management core cumculum includes the following courses:
Survey of Biomedical Engineering Technology
Review of technologies employed in medicine for diagnosis, treatment, and prevention of chronic and acute diseases. The goal of this course is to familiarize students with the operating principles, indications for, costs, and economic and marketing aspects of healthcare technologies.
Environment of Healthcare Delivery
Review of current models for healthcare delivery such as fee for service, managed care, capitated care, IPO's, and HMO's, and the existence of various models in different geographic regions and in response to economic incentives.
Biomedical Technology Evaluation
An introduction to quantitative assessment of healthcare technologies encompassing retrospective and prospective approaches. Topics include the history, development, and adoption of technologies and the evaluation of efficacy, safety, financial costs, healthcare quality, effectiveness, and clinical outcomes.
Biomedical Technology Standards and Regulations
An overview of the principles of effective management of technological innovation and the protection and marketing of intellectual property. Topics include entrepreneurship, identification and planning of business opportunities, sustaining and supporting creativity, 0-7803-6465-1/001$10.00 02000 IEEE managing risk and resource availability, national and international standards and regulations, regulatory compliance, needs assessment, contract negotiations, and dispute resolution.
Ethics of Technology Utilization
Ethics applied to the utilization and management of healthcare technologies in a patient care setting. Topics include beneficence, nonmaleficence, quality-cost, resource allocation and personal-public conflicts, technology diffusion models and controls, clinical research and research integrity, and patient rights and confidentiality.
Product Development of Medical Devices
Activities required for the design, development, and commercialization of new medical devices. Design, testing, regulatory, and legal requirements will be presented along with project evaluation and management methods. Marketing, packaging, and sterilization issues will be discussed.
Special Topics Seminar
Features outside speakers who will discuss relevant, important, timely topics involving the management of healthcare technology.
Independent Study/Internship
Project or internship experience designed by the student to meet their career goals. Students will have faculty and industry or hospital advisors whom they will work with to design and complete their projects. Oral presentations to the HTM faculty will be required of each student to obtain initial approval of their projects and present final results.
The BusinessManagement core cumculum includes the following courses:
Accounting Foundations Managerial Accounting Marketing Management Financial Management Organizational Behavior
These courses are taught as part of the Executive MBA program at Marquette University. They are not courses specifically designed for engineers. For engineers who plan on moving into and/or remaining in technical management, the program better addresses their needs than other educational programs. It provides training not covered in graduate business (MBA) or engineering (MS) programs in areas typically learned on the job. It also allows students to update their technical skills.
The HTM program will qualify engineers for increasing management responsibilities and career advancement. Employers will benefit from the HTM program by developing skills in current employees, which will aid in retention of good employees. By taking courses in business and management, engineers will view their organizations with a more global perspective, which will help them understand the objectives of other departments within the organization. This will result in more effective interactions with marketing, finance, and other departments represented on their project teams. Graduates of the HTM program will be better equipped to help their employers meet their goals.
v. SUMMARY
The Healthcare Technologies Management Program offered by Marquette University and the Medical College of Wisconsin is a unique, new program designed to meet the unique needs of biomedical engineers and their employers. The program prepares new graduate engineers to work in hospitals, medical device companies, and consulting firms, and provides experienced engineers with the training needed for career advancement. It provides several advantages over graduate business and technical degrees. Plans are underway to make the HTM program available via web based distance education.
